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203 (2) ings could then be made simultaneously or separately from two points on the epithelium and one on the lamina propria. The olfactory nerve was exposed by trephining. The menenges were removed so that an anterior and a posterior electrode might be placed on the surface of the nerve. Unlike the Beidler and Tucker method, no nerve bundles were dissected free. Odorized air was puffed directly onto the exposed mucosa. The air for the puff was first purified by being drawn into a syringe through silica gel and activated charcoal. The syringe was coupled to a micrometer head which in turn was coupled to a motor-driven gear box. The air could then be expelled from the syringe at different flow rates by choosing different gear ratios. Specifying the duration of the ensuing puff at any given flow rate also specified the volume of the puff. As the air was led from the syringe to the animal through Teflon tubing, it was passed over a given liquid odorant contained in a glass bottle. The concentration of the odorant in the air puff reaching the animal was then dependent upon the dilution of the liquid odorant in the bottle.
Hypodermic needles, through which the Teflon tubing protruded, were fixed so that the air puffs could be directed at specific regions. In order to prevent contamination, separate odor bottles and Teflon tubing were used for different odorants and different concentrations of the same odorant.
Recording
The selection of the material for the mucosal electrodes is crucial. In retrospect, the first evidence of this 18.7 37.5 75
However, when records from two neural sites were taken simultaneously a common indifferent electrode was used for both push-pull inputs instead of using a separate indifferent electrode for each push-pull input. The mucosal activity was led into Grass P6 d-c preamplifiers and ultimately to a Sanborn pen recorder. The neural activity was amplified by Grass P5 a-c preamplifiers.
The output was led into an electronic summating circuit which summated the neural activity per unit time by passing it through a diode rectifier and an RC network with a time constant of 0.25 sec. This summated activity was traced on the Sanborn recorder. All activity was monitored by Grass audioamplifiers and Tektronix 502 oscilloscopes.
RESULTS

Neural Activity
Typical asynchronous activity from the olfactory nerve is shown in Fig. 3 . Since it is difficult to quantify such records, the summators mentioned above were used. The magnitude of the summated neural discharge can then be used as a measure of neural activity.
Mucosul Activity
The generally observed negative sustained potential was recorded with the eleitrode placed on the epithelium (Figs. 4-7 and g ). In addition, the electrode placed upon the lamina propria mucosae recorded simultaneously sustained potentials with equal latency but smaller amplitude than the potentials recorded with epithelial electrodes (Figs. 4, 6, 9 ). Unlike their epithelial counterpart, the lamina propria potentials are not always negative. Not only are they sometimes positive in some animals, but occasionally they will shift sign after being constant for many hours. Such a shift is never observed with the epithelial responses. Either as positive or negative potentials the lamina propria potentials mimic the amplitude and temporal changes of the epithelial responses. These lamina propria potentials could possibly be explained by volume conduction either from the epithelium or from nerve bundles passing nearby the electrodes, but the inconsistency in sign makes such explanations difficult. Therefore, potentials from the lamina propria mucosae will here mean only that electrodes so placed will record them. No connotation as to their point of origin is inferred.
The same operational definition will be used with the epithelial sustained potentials. The term mucosal potential will include both the above potentials.
Comfm-ison of Neural Discharges and Mucosul Potentials
i%mparison of umplitude of sustained potentials and amplitude of integrated neural discharges elicited by di$erent chemicals.
If, in any given animal, different stimuli elicit similar neural discharge amplitudes, then, in general, they also elicit similar sustained mucosal potential amplitudes. However, this is not invariable, as is shown in Fig. 4 As the flow rate is increased the relative size of the mucosal response, as compared to the neural response, is increased. Figures 7 and 8 show that although at the lower flow rates the neural responses far exceed the epithelial responses, at higher flow rates the epithelial responses overtake the neural responses and even give indication of reversing the relationship. Although not as obvious as the flow rate data, increase in concentration yields an increase in the mucosal response relative to the neural response.
Repeated stimulation. Olfactory response decrements have been observed during repeated stimulation (6, 14) . This is an extremely interesting and complex problem in itself, but its importance here is that it suggested a possible method for comparing the neural and mucosal responses under yet another set of circumstances.
If geraniol at a certain given concentration and flow rate is puffed onto the epithelium at constant intervals, the relation between the resulting series of mucosal and neural responses depends upon the duration of the intervals. If the interval is about 20 set, or less, there is an initial decrement of both neural and mucosal responses followed by little further change (Fig. 9) In all other cases the responses were parallel.
Nevertheless, the fact remains that under some specific conditions knowledge of the data yielded by one of the measures would not be of value in predicting the data yielded by the other measure. It is difficult to say which, if either, measure is at fault. On the one hand one might be led to suspect the sustained mucosal potential, since it is recorded extracellularly in a volume conductor and since the odorant vapors might possibly give rise to surface phenomena on the mucous layer. Under certain conditions such factors might so complicate the re-
